Women were grouped into three categories: a. Women with severe maternal complications/potentially life-threatening conditions b. Women with "near-miss" events c. Maternal deaths.
Severe maternal complications are defined as "potentially life-threatening conditions." [1] A near-miss event is "a woman who nearly died but survived a complication that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy." [1] Maternal death is defined as death of a woman while pregnant or within 42 days of termination of pregnancy, irrespective of the duration and the site of the pregnancy, from any cause related to or aggravated by the pregnancy or its management, but not from accidental or incidental causes.
SMO -A life-threatening condition (i.e., organ dysfunction) including all maternal deaths and maternal near-miss cases. [1] SMO12 -Cases presenting with organ dysfunction or maternal death within 12 h of hospital stay. [1] During the study period, there were a total of 3900 admissions and 3784 live births. A total of 184 women were identified with severe maternal complications while there were 32 near-miss cases and 6 maternal deaths. Table 1 shows the complications and critical interventions in women with potentially life-threatening conditions. Among women with potentially life-threatening conditions, severe preeclampsia was the most common complication, accounting for a total of 93/184 cases (50.54%) followed by antepartum hemorrhage (15.21%) and eclampsia (13.49%). Laparotomy was the most common intervention done in 22/184 cases (11.96%).
Analysis of organ dysfunction showed that in 32 near-miss cases, coagulation/hematological dysfunction was the most common organ dysfunction seen in 11 cases (34.37%) followed by neurological in 5 cases (15.62%), renal dysfunction in 4 cases (12.5%), cardiovascular dysfunction in 3 cases (9.37%), hepatic dysfunction in 2 cases (6.25%), and respiratory dysfunction in 1 cases. Among six maternal deaths, respiratory dysfunction was the cause of death in 50% cases while coagulation dysfunction, neurological dysfunction, and multiorgan dysfunction syndrome were contributory in 1 case each.
Among near-miss cases, hemorrhage was the leading cause (43.7%) of morbidity, followed by hypertensive disorders (31.2%) and other causes (15.6%). Hypertensive disorders were the leading cause in both women with potentially life-threatening conditions (66.8%) and maternal deaths (66.6%).
When associated factors were analyzed, anemia was seen in 60.87% (112 cases) of potentially life-threatening conditions, 65.63% (21 cases) of maternal near-miss cases and in all (6) of maternal deaths. No maternal near-miss case had HIV infection. However, HIV infection was seen in 2.17% (4 cases) of potentially life-threatening condition cases and a maternal death. About 17.39% (32 cases) of potentially life-threatening condition cases, 21.87% (7 cases) of maternal near-miss cases, and 33.34% (2 cases) of maternal deaths had previous cesarean section.
Mode of delivery was also analyzed. Among cases with potentially life-threatening conditions, cesarean section was done in 40.22% (74 cases) while 41.85% (77 cases) had normal vaginal deliveries. Cesarean section was required in 37.5% (12 cases) while normal vaginal delivery was the mode of delivery in 34.38% (11 cases) in maternal near-miss cases. About 66.7% (4 cases) of maternal deaths had cesarean section in our study. Table 2 shows the summary of near-miss indicators analyzed in our study. There were a total of 3784 live births in our study. SMOs were seen in 38 cases, which included 6 maternal deaths and 32 maternal near-miss cases. The SMO ratio in our study is 10.04 and maternal near-miss ratio is 8.46. Three cases (50%) of total 6 maternal deaths and 24 cases (75%) of 32 near-miss cases were referred from other health facilities. There were a total of 29 (76.32%) SMO12 cases in our study. Of those 29 SMO12 cases, 21 cases (72.41%) were referral cases.
Obstetric deaths may not reflect the global situation with regard to obstetric care in the present scenario. Hence, new "near-miss" criteria take over MMR. WHO criteria (2009) [1] are unique in considering not only clinical but also laboratory and management-based criteria thus minimizing the chance of missing the case.
Unlike many other studies where hemorrhage was the leading cause, hypertensive disorders (4/6) were leading cause for maternal deaths in our study due to better management of hemorrhage cases with 24-h working blood bank. Lower rates of deaths due to sepsis in our study indicate better quality of care at our facility. Mortality index in our setup was 15.79% which falls between that of earlier studies. [3, 4] The maternal near-miss ratio (MNMR) was 8.46/1000 live births in our hospital. Studies done in the developing countries vary from anywhere between 7-40/1000 live births. [5] [6] [7] The near-miss to mortality ratio was 5.34:1 which is similar to those of other developing countries where the range is 5-12:1. [3, 4] This is a far cry from those reported in Western Europe where studies have reported a ratio of 117-223:1. [6] Obstetric hemorrhage (43.75%) was the most common cause of near-miss in our study as in Purandare et al.'s [8] review of a pilot program on maternal near-miss in 2013. In a systematic review conducted by the WHO, hypertensive disorders were responsible for 25% deaths in Latin America and the Caribbean, while hemorrhage was the leading cause of maternal deaths in Africa (33.9%) and in Asia. [9] Anemia as in our study was reported as an important associated cause in 12.8% deaths in Asia, 3.7% in Africa, and none in the developed countries. [9] Although HIV was reported as an important associated cause for near-miss and maternal death in Africa [9] where HIV is more prevalent, further studies with special emphasis on HIV as cause for maternal near-miss may provide better insight to its role in less prevalent areas.
In our study, cesarean section (CS) was done in 66.67% of maternal deaths and 37.5% of near-miss cases. However, this association may be affected by confounding factors. Whether CS is a risk factor for near-miss, or whether it is actually a consequence of this condition, is still unclear. [10] The proportion of women arriving at a health-care facility with SMO provides information about the occurrence of the first delay or second delay and factors contributing to the delays. [11] In our study, proportion of SMO12 among all SMO cases was 76.32% (29 cases), and 74.21% (21 cases) of these were cases referred from other health facilities. This clearly shows that near-miss cases seek health care at the last minute of golden hour which might be due to various reasons. Availability, accessibility, cost of health care, and behavioral factors play an important role in the utilization of maternal health services.
Study limitations include the fact that a prospective follow-up of patients, which might have yielded more information and decreased losses, did not occur. Further, a longer duration and a multicenter study would provide broader perspective of the deficiencies in the present health care and identify measures to overcome them.
Reviewing near-miss cases helps in identifying the pattern of severe maternal morbidity and mortality, strengths and weakness in the referral system and the clinical interventions available and the ways in which improvements can be made. Hemorrhage and hypertensive disorders are the leading causes of near-miss events. Early identification of risk factors for preeclampsia and prompt initiation of treatment with correction of associated factors such as anemia play a critical role in optimal management of near-miss cases.
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